Inferring the age and strength of mutations evolving under positive selection by Ormond, Nicky Louise
POUR L'OBTENTION DU GRADE DE DOCTEUR ÈS SCIENCES
acceptée sur proposition du jury:
Prof. B. Deplancke, président du jury
Prof. J. D. Jensen, directeur de thèse
Prof. L. Excoffier, rapporteur
Prof. T. Flatt, rapporteur
Dr S. Joost, rapporteur
Inferring the age and strength of mutations 
evolving under positive selection
THÈSE NO 7500 (2017)
ÉCOLE POLYTECHNIQUE FÉDÉRALE DE LAUSANNE
PRÉSENTÉE LE 8 JUIN 2017
À LA FACULTÉ DES SCIENCES DE LA VIE
UNITÉ DU PROF. JENSEN
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A. inornata  (recessive)
S. cowlesi  (dominant)
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ID Habitat Coverage1 
CP1 DS2 20.97 
CP2 DS2 3.25 
CP3 DS2 175.87 
CP4 WS 216.56 
CP5 WS 20.73 
CP6 WS 12.36 
CP13 WS 112.91 
CP15 DS2 7.7 
CP16 DS2 10.57 
CP17 DS2 25.53 
CP18 WS 222.69 
CP19 WS 15.75 
CP33 WS 147.80 
CP34 WS 39.98 
CP35 WS 129.65 
CP36 WS 106.72 
CP37 WS 190.66 
CP38 WS 143.68 
CP48 DS2 197.19 
CP49 DS2 228.17 
CP50 DS2 66.14 
CP51 DS2 72.45 
CP52 DS2 94.47 
CP64 DS1 211.49 
CP65 DS1 245.64 
CP66 DS1 144.84 
CP67 DS1 66.81 
CP68 DS1 153.11 
CP69 DS1 142.35 
CP70 DS1 80.31 
CP71 DS1 137.65 
CP72 DS1 129.57 





Table S1a: A. inornata samples and statistics of mapped coverage. 
1 After duplicate removal and only counting read pairs with appropriate orientation. The genome size 
was taken to be 3.2 Gb.?
?
??????????
ID Habitat Coverage1 
CP7 DS2 268.77 
CP8 DS2 18.61 
CP9 WS 15.77 
CP10 WS 165.63 
CP14 DS2 112.27 
CP20 DS2 8.63 
CP22 DS2 2.72 
CP23 DS2 49.86 
CP29 WS 149.17 
CP30 WS 205.59 
CP31 WS 148.46 
CP41 WS 39.87 
CP42 WS 68.99 
CP43 WS 170.79 
CP44 WS 133.45 
CP45 WS 60.10 
CP57 DS2 59.91 
CP58 DS2 93.93 
CP59 DS2 140.37 
CP73 DS1 226.67 
CP74 DS1 153.94 
CP75 DS1 91.54 
CP76 DS1 68.19 
CP77 DS1 262.20 
CP78 DS1 165.35 
CP79 DS1 122.43 
CP80 DS1 89.10 
CP81 DS1 113.45 
Mean  114.49 
?
Table S1b: S. cowlesi samples and statistics of mapped coverage. 
1 After duplicate removal and only counting read pairs with appropriate orientation. The genome size 











Table S2: An example of the effects of uncertainty in mutation rate (two rates given) and generation 























Figure S1:  Left: Mean log posterior probability of the data, L(K), in (A) A. inornata and (B) S. cowlesi. 
Right: Measure of the rate of change in the log probability of the data between successive K values, 










































































Figure S2: Predictive distributions of 1,000 simulated values of π, Tajima’s D, and Fst under the best 
demographic model for A. inornata as inferred by fastsimcoal2 (solid line) and δaδi (dashed line). Red 
horizontal bars represent the observed values. P-values represent the probabilities that the simulated 








Figure S3: Predictive distributions of 1,000 simulated site frequency spectra under the best demograph-
ic model for A. inornata as inferred by fastsimcoal2 (dark gray) and δaδi (light gray). The error bars 









Figure S4: Predictive distributions of 1,000 simulated values of π, Tajima’s D, and Fst under the best 
demographic model for S. cowlesi as inferred by fastsimcoal2 (solid line) and δaδi (dashed line). Red 
horizontal bars represent the observed values. P-values represent the probabilities that the simulated 









Figure S5:  Predictive distributions of 1,000 simulated site frequency spectra under the best demograph-
ic model for S. cowlesi as inferred by fastsimcoal2 (dark gray) and δaδi (light gray). The error bars rep-

































Figure S6: Graphical representation of the genetic variation in the contig encompassing the Mc1r gene 
in A. inornata. The colors represent the genotypes of every site that passed the quality filter criteria 
(light blue: homozygote for the alternate allele, dark blue: heterozygote, gray: homozygote for the refer-
ence allele). The reference sequence was constructed from a WS individual. Individuals were grouped 
according to their sampling locations (green: WS; purple: DS1; orange: DS2) and by the number of 
white alleles they carried at the candidate locus. (white: 0, light blue: 1, dark blue: 2; see left panel of 





Figure S7: Per site weighted Fst values in the Mc1r region in A. inornata (Weir and Cockerham’s Fst). 















































































































































































































































































































































































































































































































































































































































































































































































































































































Figure S8:  Graphical representation of the genetic variation in the contig encompassing the Mc1r gene 
in S. cowlesi. The colors represent the genotypes of every site that passed the quality filter criteria (light 
blue: homozygote for the alternate allele, dark blue: heterozygote, gray: homozygote for the reference 
allele). The reference sequence was constructed from a WS individual. Individuals were grouped ac-
cording to their sampling locations (red: WS, green: DS1, blue: DS2) and to the number of white alleles 
they carried at the candidate locus. (white: 0, light blue: 1, dark blue: 2; see left panel of the figure). The 
red box indicates the position of the candidate mutation reported by Rosenblum et al. (2010)???
?
?
?

